Software reliability growth model is one of the basic techniques to assess software reliability quantitatively and it provides the essential information for software development activities. In this paper we compare the predictive capability of popular software reliability growth models (SRGM), such as exponential growth, delayed S-shaped growth and inflection S-shaped growth models. We first review the loglogistic testing-effort function and also discuss exponential type and S-shaped types SRGM with log-logistic testingeffort. We analyze the real data applications and compare the predictive capability of these SRGM. The experimental results reveal that inflection S-shaped type SRGM has better prediction capability as compare to exponential type SRGM.
INTRODUCTION
Software reliability is defined as the probability of failure-free operation of a computer program for a specified time in a specified environment (Musa et al., 1987; Lyu, 1996) and is a key factor in software development process. Numerous software reliability growth models (SRGMs) have been developed during the last three decades and they have applied successfully in practice to improve software reliability (Musa et al., 1987; Xie, 1991; Lyu, 1996; Pham, 2000) .
In the past years, several SRGMs based on NHPP which incorporates the testing-effort functions (TEF) have been proposed by many authors (Yamada et al., 1984; 1986; 1993 This paper first reviews the Log-logistic testing-effort function and then incorporates the Log-logistic testing-effort function into exponential and S-shaped NHPP growth models. Actual data applications are analyzed and the predictive capability of these two SRGM is compared.
REVIEW OF LOG-LOGISTIC TESTING-EFFORT
Recently, Ahmad, 2006 and Ahmad et al. (2010a; proposed Log-logistic testing-effort function to predict the behavior of failure and fault of a software product. They have shown that Log-logistic testing-effort function is very suitable and more flexible testing resource for assessing the reliability of software products. The cumulative testingeffort expenditure consumed in (0, t] is depicted in the following:
Therefore, the current testing-effort expenditure at testing t is given by:
where  is the total amount of testing-effort consumption required by software testing,  is the scale parameter, and  is the shape parameter.
The testing-effort () wt reaches its maximum value at time 
SOFTWARE RELIABILITY GROWTH MODELS WITH TESTING EFFORT
In this section, we have discussed three basic software reliability growth models, such as Exponential growth model, delayed S-shaped, and inflection S-shaped growth models. These models have been shown to be very useful in fitting software failure data.
Exponential Type SRGM with Loglogistic testing-effort
The exponential growth model proposed by Goel and Okumoto (1979) (1), we get
This is an NHPP model with mean value function considering the Log-logistic testing-effort expenditure. 
Delayed S-shaped Type SRGM with Log-logistic testing-effort
Substituting () Wt from (1), we get 
3.3 Inflection S-shaped Type SRGM with Log-logistic testing-effort Ohba (1984; 1984a) 
where
( 0) r  is the inflection rate and represents the proportion of independent errors present in the software. Solving (9) 
ESTIMATION OF PARAMETERS BY LEAST SQUARE METHOD
Least Square Estimation (LSE) technique is used to estimate the model parameters (Musa et al., 1987; Musa, 1999; Lyu, 1996 Table I .
In order to compare predictive capability of exponential growth model and inflection S-shaped model with LLTEF, experiments on two actual software failure data are performed. The description of the data sets is given in Table I .
Predictive Validity
The predictive validity is defined (Musa et al., 1987; Musa, 1999) tt . Table II lists 
DS 1:

CONCLUSION
This paper discussed exponential type and S-shaped type SRGMs with Log-logistic testing-effort. We estimated the parameters and analyzed the predictive capability of exponential growth and S-shaped growth models with LLTEF for the actual data applications. We then compared its predictive capability. The findings reveal that inflection Sshaped type SRGM has better prediction capability as compare to exponential type SRGM.
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